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INFORMATION 


HOW Tfi SOLVE THE OOMPLgrE CUBIC BY...'S: 


rriJif mOTHOD of ' bases.'. 


B. M. Shuinyagskiy 


dJ,. «.«d- 0..0V. » 

c«bio »..u=.. b. «.mcd Ob «ob7, by B. «• 

„1 T.clmiofl.-Tb^yblbl Ub.»‘«b. 

..0. „t th. boob'. .C.bt.bU., .For..ord.. »d 
The information consists of the cook 

of Tables', with a sample of the tables. 
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RESTRICTED 


. , d in (h. .uthor'. nrtlnl. sboyiosl" /'omonlns "* 

"I rr b‘= “1 ™ 

nbomd b. dirnow to »ddnn»: 0,s«bi.n<.nt. 


Ex planati on. 


of the Tables 


Section 1# 


In these tables the roots of the equation 


z3 + A:?. - A *= 0 


n . A For greater detail concerning the properties of 
,1,„ ion n.nl..o n.no ol . 

.loohl.l.»ly. bhoynooh" ,Sn„y„o» i= 

^ ^„=X .y,o.-7, -01-. UO. ^ 

ion .net. .7 TO »o'' •»!»» ” / 

nil tn. ttlnd-oMon 5»» Cnooto.) o, A .nd d.nldn.t. by tb. =y. = 




Section 2. The Contents of the Tables 


Table I contains the bases (roots) of equation (l), corresponding to posiUve 
.alues of A fron S-IO-^ to 300. To each v^ue of A corresponds one re . a 
(Boot) and t«o-oomplex-conjugate bases (-roots). 


Declassified in Part - Sanitized Copy Approved for Release 2012/04/26 : CIA-RDP82-00039R000200120026-9 



Declassified in Part - Sanitized Copy Approved for Release 2012/04/26 : CIA-RDP82-00039R000200120026-9 


In the table are given the values of the real basis (root), designated by 


and the values of the quotient from dividing the absolute value of the ooefficient 
of i (the imaginary part) of the complex roots by the absolute value of the real root 


z 5 this quotient is designated in the table by alpha (X 

1 . . I- _ a 


If the value of is Known, then the value is expressed thus: 




a. p,«.dW fUo., iro. H. f.ct thdt tt. ««. oI =11 «*>=» 


equation (1) equal 0* 

in Table II are given the bases (-roots') of negative values of A greater than 

-6.75 to the number -0.000,Q00,008 inclusively. 

I„ a.„. OJ A a=o corr»po«d on. r.ol n.E.U,. b..l. (rootj »d t-o .»-»l« 

.on3ng.t. b.... (roob.). «« » 1». «« I, ^ 

bio« (tool) md bilu. or ai .bof. -- -J *, =t *»,•<)■ 


«1. Ill conl.lnb n.E.ti» -ALb.b A Ito. -b.75 to -300. I. tb... volu.o ol 


A oorr..pond thr.. b».. (root.), on. n.g.av. «.d Wo po.lliw. 


in tb. labl. lb. n.g.tlv. b»i. (root) 1= do.lgn.l.d bjr th. ..«ai.r 


positive basis (root) is designated by Zg. 

correspondingly, the table consists of two parts: Table Ilia contains values of 


7 ^ (negative), and Table Illb contains values of z^ (positive). The third root 


found from the formula z = - (z^ 22 ^* 


The distribution of roots with respect to the tables is illustrated by the 


diagram: 
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Tstle 

-rrr 




jr 

■H- 

L 3 





--Z 


•- 3 ^ 


-(.nS 


the real bases (roots) and 

The tables give an accuracy to four decimal places 

to three decimal places for complex bases ( ) 

^ +v,= <Mret case and the Uth place lox 

5«. Pl.o» «« P.»l« 

.P.P. 1.PP.P 

. .pp 5 .p-p. P— p' - - ; 2: ». p.- P-. - 

„.t.a .Att » ” 

S.ption3. solution oI P»« 

complete cubic. 

the equation (L^) 

y3 + py + q = 0 

0. n,n..o.d to « .puntlon '»» '"> 


z3 + A,? - A ' 0 


- u - 

EESTRICr 
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to do this it is necessary to set in equation (i*) 


y " - qz/p 


We then obtain 


3 r 


The equation obtained is an equation of form (1), in which A ** p'^/q • 


In our symbols the eqilation is solved! 


r ^ ' 


Let the following equation be given 


+ ax^ 4- bx + c « 0 


The equation given will be solved in this order: 


1* Eliminating the second term (ax^) in this equation (7), we reduce it to 


the form (li). 


2. The equation of form (h) is reduced to an equation of the fonn (1) and solved 


in accordance with formula (6), 


Setting in equation (7) 


= y - a/3, 


we obtain 


/2a3 ab 


Mb -y )y -*1^ + C) « 0 J 


this is an equation of form (ii), in which we have 


2a3 ab 


p = b 5 q = 


OTRICTEI 
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r 




Setting in equation (8) y “ - q®/P» we o'^^ein 


' (u^-^4-mcT 

thus we have arrived at equation (1)) in which 

A „ 

(% c ? — t -f-<i ^ 

Now lot the value of the basis (root) in equation (9) be known to us 
find the value of the root of the original equation (7). 

We have 


- a/3 - “ qz/P “ 



Using our symbol, we can write, by setting ^ 

and .2 =^ A , as follows: 

^ « b +711 c3^ 

I ^'21c - 4 - 

\l(-Xi^^-~'Pib~h2,lcT _J ' (12) 



(13) 


(Hi) 
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RESTRICTED 


Eor an equation of the form 

k dV ^ 

we get >. — — r"' * V 


• p (1 ^ r©d'U0QS "to th© ©oXuliion of 

Thus the eolutlon of a cuhio equation of fom (7) 

ail e quation of the form 


“ A ® 0, 


root. .0 Ohm om th. t.,ln.-onlor «« ('root.') <>' *' 
Let us consider .the two cases separately: 


1. A i - 6.75 


If - 6.il then all 4ree bases CrootiO of A (namely, e,, . 3 ) 


flBst find A according to formula (10); then we find *3 

Tn this case we ilKSt: iina n o , , / , 

Jth. t.ht... .. - - “» 

opo. th. ton. ot .Oh.hhoh) th. thro. root. oP th. (T). 

„ «>. 6 . 75 , lh.n o„. or mo h.o.= Coot..) o, L roil, hot th, oth.P 

•pnr-o+ find the rea.l root Xo of equation 
. 1,. Tn +hiq ease we iirsu ima uhal a coo. jl 

bases are complex- con jugate. In thio 

( 7 ) in the same order as in the first case. 

p .o„„-,+Hnn ( 7 ^ we use formula ( 3 ): 
in order to find the complex roots of equatio (, 


'j.j ■ -f* ‘“i" 


Hence, according to fonrala (5) we have; 


1.3 -4- i = 

p P 
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RESTESCTE0. 




Anally, 




If A . 6.75, than .0 find according to TahXa I (if A.O) or Table H (if 

6.75 < A < 0) the values of and alpKa K - 

f^d the first root (x,) of equation (7). 'rurther, we fxnd the valu 


From "we 


cordingtofonr.ula(l6)or(17). Thus: 


of 72, J ^,3 

for equation y3 + py + q » 0, 


n V « - y., /2 i iyn CK 5 

vje have ^ 2^3 ^ 


for equation + ax^ + bx + o - 0, 


u V = - JSLT® 4- i (x + -?) « ’ 

we have ^2,3 ’ — 2 ^ ^ ^ 

For /A/;. 300 or /A / < S-IO'’ « c. u=. th. F.llo.1.0 oPP-»l-3« 

A 

1. If A > 300, then we haves ; 


4:,4(-.A™3(-59 


2. If A <-300, then we haves 


2.. 






Declassified in Part - Sanitized Copy Approved for Release 2012/04/26 : CIA-RDP82-00039R000200120026-9 



Declassified in Part - Sanitized Copy Approved for Release 2012/04/26 : CIA-RDP82-00039R000200120026-9 


RESTRICTED 


3. If /A / < 10"^, then we have 


we shall show how to use the tables by examples 


Example !• x^ + 0«9l5^x - lo91 0 


We solve according to formula (lii): 


,'=11 




(J,^ 1 56 


■ f 0-2/04/ . 


I„ th. il«n. A 1. . V0.iU. n»b«i It «• fl 

»,o o.,l« t«.e. (-"t..). 


(from 0 to 300) are found in Table I. 

„„ pag. 20 .. rind th. t-1. t-oof) ti cttldldht h< In «» 

i,..lh..y part of th. .o.pl» rodth. «. tlhd Pl*"- 

tahd.. Th. ...alhlng pl<«.= - 


O.sioltl 
0.20923, 
' ‘il 8 


0.U7800 

69_ 

z “ G.U7869 


1.2906 

3 3*0.69 . . . . 10..:. 

= 1.2916 


«„ a. find th. ,a.«. i th. root., th. ...pl.h faP “ 

formula ( 16)3 


0 1 i ^ ^ 


■ (vfith an accuracy 
to fifth place); 


V =i.o.99838±i*O.998580< 
2,3 2 
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- 0.1)9929 zk i-0,99858- 1.2916 

- 0.1)9929 =b i* 1.2897 


^ote; Three other examples are given in the original; namely: 
7l6 - 5l2x + 1)67 = 0} 


x^ - 2x^ + 3x - 5 » 0} 


x’’ - 5x + 3 •= 0_j7 
/Example of a page from Table IjJ 
Table I. For A from 0.11682 to 0.23068 (p. 20) 


A 

d 

h 

CX 

0.11682 

105 

0 . 1)10 

1.2020 

11787 

107 

1)11 

2032 

11891) 

107 

1)12 

201 ) 1 ) 

12001 

108 

1)13 

2056 

12109 

1 


1 ) 11 ) 

2069 

i 0.12218 


0.1)15 

1.2061 

I 1 

1 

109 

0,1)15 


/etc; there 

are 

6x8=* 

1;8 lines 

~ like this 

per 

half side of page*' 


0.16568 0.1)50 1.2522 

11)1 


/Sote: Table II is similartto 
table I in forinat*7 


/Example of a page from Table Ilia./ 


- 10 - 
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ffiSTRlCTEB 


Table Ilia. For A from - 10.39li08 to - 10.9065li (p 80) 


- 10.39l|.08 - 3.6ltO 

633 


^t 9 j there are 6 x 8 - U8 
similar lines *7 


A d 

10.61*872 3.680 

6i*l 


^etoj there are 6 x 8 = U8 
similar lines./ 


/Note; Table, Illb is like Table Ilia in forniat_/7 
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